Saturn's New Ribbons: Cassini Observations of Planetary Waves in Saturn's 42N Atmospheric Jet by Gunnarson, Jacob L. et al.
Confidential manuscript submitted to Geophysical Research Letters
Supporting Information for
“Saturn’s new ribbons: Cassini observations of planetary waves in Sat-
urn’s 42◦N atmospheric jet”
Jacob L. Gunnarson1, Kunio M. Sayanagi1, John J. Blalock1, Leigh N. Fletcher2, Andrew P.
Ingersoll3, Ulyana A. Dyudina3, Shawn P. Ewald3, and Robert L. Draham1,4,∗
1Department of Atmospheric and Planetary Sciences, Hampton University, Hampton, Virginia, USA
2Department of Physics and Astronomy, University of Leicester, Leicester, UK
3Division of Geological and Planetary Sciences, California Institute of Technology, Pasadena, California, USA
4Department of Physics, Juniata College, Huntingdon, Pennsylvania, USA
∗Current affiliation: The Institute of Optics, University of Rochester, Rochester, New York, USA
Contents
1. Captions for Movies S1 and S2
2. Captions for Datasets S1 and S2
3. Figures S1 to S4
Additional Supporting Information (Files uploaded separately)
1. Movies S1 and S2
2. Datasets S1 and S2
Movie S1
This movie was assembled from Cassini NAC images taken through the MT2 filter,
which senses the tropospheric haze. The images were calibrated and map projected as de-
scribed in Section 2 of the main text. We then used a high-pass filter to enhance small fea-
tures and reduce the changes in viewing geometry and illumination not accounted for by the
photometric correction. The reference frame of the movie is moving 155 ms−1 eastward to
account for the wind speed at the peak of the jet. The movie is made up of two ∼ five hour
sequences, separated by the ∼ five hours that these features were on the far side of Saturn and
not visible to the spacecraft. A frame of this movie is shown in the main text as Fig. 1d.
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Movie S2
This movie is identical to Movie S2, except that the images were taken through to the
CB2 filter, which senses the tops of the ammonia clouds. A frame of this movie is shown in
the main text as Fig. 1c.
Dataset S1
Data Set S1 contains a list of all Cassini ISS image used to trace the ribbon waves in
the column-separated variable format. Time is UTC. Column 1: image ID, Column 2: year,
Column 3: day, Column 4: hour, Column 5: minute, Column 6: second.
Dataset S2
Dataset S2 is a .zip file that contains all traces (manually-selected points along the rib-
bons) used in this work in the comma-separated variable format. Each file name has a prefix
which indicates which ribbon wave was traced: "D" (north-ribbon; used for dispersion analy-
sis), "N" (north-ribbon; not used for dispersion analysis), "M" (mid-ribbon), and "S" (south-
ribbon). After the prefix is the image ID of the Cassini ISS image that was traced. Column 1:
planetocentric latitude, Column 2: System III longitude.
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Figure 1. Zonal wind measurements from Blalock et al. [2016]. The black line represents the mean of the
wind measurements, represented by year as colored points. The shaded areas represent the latitudes of the
waves. Typical uncertainty is around ±10 ms−1.
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Figure 2. Example of the method outlined in Section 3.2 of the main text. (a) Image. (b) The red diamonds
are the manually-selected points and the yellow lines are the cubic spline interpolation of these points. (c)
The blue diamonds are the peaks and the green diamonds are the troughs, with the same yellow interpolated
splines as in (b). The smoothed spline, from which the longitude of the peaks and troughs is determined, is
shown as a red line. Although it is nearly identical to the yellow spline, it eliminates most of the very closely
spaced peaks and troughs that sometimes arise as interpolation artifacts (an exception can be seen at 39◦N,
162E).
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Figure 3. This figure is identical to Fig. S2, but without any smoothing of the interpolated spline in (c).
Many more interpolation artifacts (very closely spaced peaks and troughs) are present.
Figure 4. Example Fourier spectrum of the north-ribbon. The red dashed line indicates the amplitude
threshold used in our dispersion analysis (see Section 3.3 in the main text). Note that only significant spectral
peaks are above this threshold. This spectrum was made using a mosaic taken on 13-14 January 2008.
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